gests that it is a mucin (glycoprotein); by histochemical tests (Pearse, 1968 ) it appears to be of the non-sulphated type, in contrast to normal colon mucin which is predominantly sulphated. The mucin has a wider intestinal distribution in the foetus: at 13-18 weeks it was found throughout the small intestine and at 10 weeks also in the colon. Thus its occurrence in colonic carcinoma, though absent from normal adult colon, provides a new example of a re-emergent oncofoetal antigen. From a comparison of antigenic and biochemical properties and gastrointestinal distribution, it appears to be distinct from previously reported antigens of normal and malignant gastrointestinal tissues (Goldenberg et al., 1976; Bara et al., 1978; Pant et al., 1978) .
The mucin was detected in human intestinal mucosae and carcinomas by immunofluorescence (Nairn, 1976 ) with a 23 Accepte(d 5 October 1979 rabbit antiserum to a mucinous extract from a histologically typical mucinous colonic carcinoma. This carcinoma, obtained at operation from a man of 63, was stored at -70°C for 3 weeks before use for preparation of mucin antigen. For this purpose, it was cut into small pieces together weighing 5 g, homogenized in 5 vols distilled water, and the homogenate was centrifuged for 15 min at 20,000 g max at 4°C; the supernatant was collected and adjusted to a protein concentration of 1 mg/ml.
A female outbred rabbit (2 kg) was injected i.m. at 4 sites with 2 ml crude preparation of mucin antigen emulsified in an equal volume of Freund's complete adjuvant (Commonwealth Serum Laboratories, Melbourne), with 100,000 u sodium penicillin and 50 mg streptomycin sulphate added. Inoculations were at 2-week intervals, and the rabbit was bled out 2 weeks after the 5th inoculation, having received a total of 10 mg of antigen protein. The rabbit antiserum before absorption gave positive immunofluorescent staining of conventional formalin-fixed paraffin sections of normal colonic mucosa and carcinoma. After sequential absorptions with human AB red-cell stroma, lyophilized serum, and normal colon mucosa homogenate, the antiserum stained only the mucin of colonic carcinomas; there was no staining of normal colon.
Partial purification of the crude mucin antigen was achieved by equilibrium density gradient ultracentrifugation in CsCl (Marshall & Allen, 1977) ; greatest specific activity was found in the bottom third of the tube (density range 1 42-1.47) where glycoprotein would be located. Analysis showed the presence of protein, hexose and hexosamine. In absorption tests on the antiserum, only this fraction totally inhibited immunofluorescent staining of mucinous carcinoma sections, whereas parallel absorption with a similarly obtained fraction from normal colon mucosa was not inhibitory. On sodium dodecyl sulphate-polyacrylamide gel electrophoresis (4% gel, 0-375M tris-HCl buffer, pH 8.9) this fraction gave a single band that stained for protein and carbohydrate; the apparent mol. wt in SDS was 70,000 to 100,000, which may be that of a sub-unit.
Reactivity of the absorbed antiserum (diluted I in 10) tested by immunofluorescence against human foetal and adult gastrointestinal tract and colonic carcinomas is summarized in the Table, which also shows comparative immunofluorescent staining by rabbit antisera vs normal colonic mucin (Nairn et al., 1962; Nairn & de Boer, 1966) and carcinoembryonic antigen (CEA) (Krupey et al., Table it can be seen that the carcinoma mucin antigen is present throughout the intestine, including the colon, in the 10-week foetus (Fig. 1) only in the small intestine in all five 13-18-week foetuses examined, and mainly in the duodenum and jejunum in the 40-week foetus. In all 5 normal adult specimens it was restricted to the duodenum by immunofiuorescent staining of paraffin testinal tract and colonic carcinomas and jejunum (Fig. 2) . In the 20 colonic carcinomas, the antigen was identified in areas of mucin production: i.e. in all of the 10 cases of conventional mucinous adenocarcinomas and patchily in 5/10 cases of so-called non-mucinous adenocarcinomas (Fig. 3a, b) . It is interesting that the normal colonic mucin did not appear in the foetus until after 10 weeks, in contrast to the carcin- oma mucin which was already present at 10 weeks, and was not detected in any of the 10 mucinous colonic carcinomas examined but was present in patchy distribution in the non-mucinous carcinomas. CEA was barely detectable in the small intestine of the 10-week foetus, but was abundant throughout the gastrointestinal tract in the 13-18-week foetuses, becoming restricted to the large bowel at 40 weeks. CEA was not detected in the mucinous (Nairn, 1976) . In this study we have found that the carcinoma mucin antigen is different from CEA in its immunological reactivity and distribution in gastrointestinal mucosa and colonic carcinomas, in which it is closely associated with mucin secretion and accumulation as demonstrated by conventional histological evidence (Pearse, 1968) . Because it is present in early foetal colon, though absent later and in the adult colon, it must be regarded as another oncofoetal antigen of colonic carcinomas. Its occurrence in so-called transitional epithelium adjacent to some colonic carcinomas suggests wider cytogenetic instability in the area of the tumour. This is in accord with the generally accepted view that most colonic carcinomas are caused by environmental factors, particularly dietary, with local carcinogens affecting cytogenetic stability of colon epithelium, with consequent mucosal metaplasia and ultimately neoplasia. The transitional epithelium and the carcinoma may represent stages in the process of malignant transformation.
